Chronic intestinal pseudo-obstruction (CIPO) is a clinical syndrome characterised by ineVective intestinal propulsion. 1 It can be caused by involvement of the visceral smooth muscle, the enteric nerves, or the visceral autonomic nervous system. It may be the primary disease or it may be secondary to a recognised underlying disease and then defined as secondary CIPO. The causes of secondary CIPO are numerous and involve the nervous, endocrine, and metabolic systems, intra-abdominal inflammation, infiltrative and connective tissue diseases, and drug induced states. 2 Mild gastrointestinal manifestations are common in systemic lupus erythematosus (SLE). Nausea, vomiting, diarrhoea, and abdominal pain are found in more than 50% of these patients. 3 Motility disorders of the gastrointestinal tract are less frequent. CIPO is rare in SLE. Since our first published case, 4 four other patients with SLE have been hospitalised in our department with a diagnosis of CIPO, confirmed by manometry. We report here their clinical, biological, and manographic features.
Materials and methods
From 1988 to 1993, five women, aged 19 to 39 (mean 33), were hospitalised for gastrointestinal manometric studies. Three were sent from a department of internal medicine because of food intolerance during SLE. The two other patients were hospitalised in a gastroenterology department for food intolerance, but no underlying disease was known to be present. All the patients had had the symptoms for at least six months before the manometric investigation. Between 1988 and 1993, 270 other antroduodenal or duodenojejunal manometries were performed in our department.
All the patients had abdominal pain, vomiting, abdominal distension, diarrhoea, constipation, and weight loss (table 1) . In four cases, plain abdominal x ray films showed gaseous distension of the small bowel and, in the upright films, the presence of fluid in the bowel loops (fig 1) . Gastroscopy, colonoscopy, and small bowel series did not show any mechanical obstruction. The large loss of weight and the extradigestive features did not support a diagnosis of irritable bowel syndrome. A laparotomy was performed in patient 3 because -like 19  0  3  10  −  −  −  +  320  −  anti-RNP  2  SLE  28  7  5  5  +  +  +  +  4000  1000  anti-Sm  3  SLE  29  0  3  25  +  −  −  −  100  −  anti-RNP  4  SLE  34  1  6  40  +  −  +  +  400  −  −  5  SLE  29  1  5  12  +  +  −  +  5000  80 anti-RNP ACR, American College of Rheumatology; R, rheumatological; C, cardiological; N, neurological; U, urological (reduced bladder capacity and bilateral ureteral distension); SLE, systemic lupus erythematosus.
of the extensive vomiting despite normal x ray films. Everything was found to be normal. The association of symptoms and signs of mechanical bowel obstruction in the absence of an occluding lesion of the intestinal lumen are in accordance with the criteria of SchuZer et al, 2 and Christensen et al, 5 for CIPO. The diagnosis of SLE was made in three patients because of the presence of at least four of the criteria of the American College of Rheumatology (ACR). One had only three of the criteria, but the diagnosis of SLE was highly suggestive because of the association of arthralgia,positive antinuclear antibodies,hypocomplementaemia, positive lupus band test on normal unexposed skin, and IgG, C1q, IgA, and C3 deposits in the mesangial areas of the glomeruli. 6 A diagnosis of Sjögren's syndrome was suggested for one patient because of the presence of five of the six criteria of the European Community 7 : ocular symptoms, oral symptoms, ocular signs, focus score of 2 on minor salivary gland biopsy specimen, presence of serum antibodies to SS-A antigens, and presence of antinuclear antibodies. Nevertheless, the clinical picture of this patient was very close to SLE and can be considered as an SLE-like syndrome with three strong ACR criteria of SLE: persistent proteinuria greater than 0.5 g per day, haemolytic anaemia with reticulocytosis, and antinuclear antibodies.
Urinary echography and/or intravenous urography were carried out for all patients.
Manometric studies consisted of antroduodenal or small bowel manometry in all patients and oesophageal manometry in four. Gastrointestinal manometry was performed in each patient after a 12 hour fast. A multilumen perfusion tube was placed fluoroscopically with the aid of a steerable catheter on the day before recording. In two patients, the perfusion tube consisted of four catheters which were positioned in the duodenum and the proximal jejunum 10 cm from each other. In the other three patients, the perfusion tube consisted of eight perfusion catheters (Arndorfer Instruments, Milwaukee, WI, USA). One side opening was made in each catheter. Three of these openings were 10 cm apart, with the distal port at 30 cm into the proximal jejunum. The remaining five openings were placed at 1 cm intervals and positioned across the antroduodenal junction. The eight catheters comprising a single manometric assembly were each perfused with distilled water via a low compliance pneumohydraulic pump (perfusion rate 0.1 ml/min; perfusion pressure 96.6 kPa) and attached to a strain gauge transducer chart recorder (Astromed 2000) with a paper speed of 0.25 mm/second. 8 A radiograph of the abdomen was obtained on the day before and immediately before the recording to localise the position of the catheters. Recordings were obtained for three hours with the patient in the fasting state after a 12 hour fast and for two hours after ingestion of a standard mixed solid and liquid meal consisting of chicken, potatoes, butter, water (24.3% protein, 55.5% carbohydrate, 20.2% fat, and 190 ml water, total energy 511 kcal).
Intestinal manometric tracings were analysed visually as described previously. 8 Abnormalities were identified by comparison with a large pool of similar manometric studies by the same experienced examiner (SC). Fasting tracings were evaluated for the presence of aberrant 
Figure 2 Urinary involvement during systemic lupus erythematosus and chronic intestinal pseudo-obstruction (intravenous urography). There is an increase in the thickness of the bladder wall with marked reduction in capacity associated with bilateral ureteral distension (patient 1).
propagation and/or configuration of interdigestive migrating motor complex (MMC). For tracings obtained with the patient in the fed state, we looked for the ability of the ingested meal to change fasting intestinal activity into a fed pattern. 8 
Results

CHARACTERISATION OF PATIENTS
All the patients had nausea, vomiting, diarrhoea, and/or constipation. CIPO was the onset feature of SLE in two patients. In contrast, in the other three patients, CIPO was a complication occurring one, seven, and 11 years after SLE was diagnosed.
Four of the five patients had urological involvement with reduction of bladder capacity and bilateral ureteral distension (fig 2) .
Oesophageal manometry was carried out in four patients (table 2) . Peristalsis was found to be absent in the lower third of the oesophagus in two patients and over the entire length in one. The lower oesophageal sphincter pressure was decreased in all cases. Quantitative solid phase gastric emptying studies were performed in two patients using technetium-99m and showed delayed gastric emptying.
MOTILITY OF THE STOMACH AND PROXIMAL
SMALL BOWEL (TABLE 3) During the three hour fasting period, only one patient exhibited normal amplitude and duration of the propagated phase III of the MMC. The other four patients had low amplitude phase III of the MMC and duodenal or antroduodenal hypomotility with weak distal antral, duodenal, and jejunal contractions ( fig  3) . Hypomotility was characterised by low amplitude of contractions during phase III (<20 cm H 2 O) and infrequent contractions during phase II of the MMC (<one contraction every 20 minutes). 9 Although patient 3 had a normal propagated phase III, gastric scintigraphy showed delayed gastric emptying. Postprandial small bowel motility was recorded in three patients. It was characterised in all cases by the absence of a normal postprandial pattern. The postprandial pattern observed in our patients was characterised by almost total lack of contractions during the two hours of recording. It was not possible to record postprandial motility in two patients because they started vomiting as soon as they were fed and could not tolerate further manometry.
Pharmacological stimulation of gastrointestinal motility was performed in all patients. Three diVerent compounds were used when the patients were hospitalised: 100 mg trimebutine intravenously 10 and 100 µg octreotide subcutaneously 11 have been shown to induce phase III starting in the duodenum; erythromycin has been shown to stimulate antral motility and to induce phase III of the MMC starting in the antrum. 12 The injections were performed five hours after the beginning of manometry-that is, after three hours fasting and two hours feeding. A dose of 500 mg erythromycin alone or one hour after octreotide was given orally. The pharmacological stimulation increased digestive motility and generated phase III-like activity of the MMC with low amplitude of contractions in all patients except patient 3, in whom a normal phase III was recorded. 
Figure 3 Fasting gastrointestinal motility tracings in patient 5. Intestinal hypomotility is observed with weak distal antral, duodenal, and jejunal contractions suggestive of a myopathic disorder. A, antrum (1 to 4, proximal to distal); P, pylorus; D2, descending duodenum; D4, distal duodenum; J, jejunum.
Intestinal pseudo-obstruction in systemic lupus erythematosus 119 group.bmj.com on June 25, 2017 -Published by http://gut.bmj.com/ Downloaded from CLINICAL COURSE (FIG 4) Treatment consisted in all patients of parenteral nutrition, and a six week oral antibiotic regimen. High dose immunosupression using a 1 g/day bolus of methylprednisolone for three days followed by prednisone 1 mg/kg/day orally was given for intestinal motility disorder in patients 1, 2, and 3. Patient 5 was treated with prednisone 1 mg/kg/day orally without bolus. Azathioprine (2 mg/kg/ day) was added to the regimen for patient 3 for renal involvement when oral feeding was resumed. A pharmacological stimulation of gastrointestinal motility using octreotide (50 µg/day subcutaneously) in patient 1 or cisapride (100 mg/day orally) plus erythromycin (750 mg/day orally) in patient 4 was started in response to the results of the small bowel manometry. Small bowel motility improved in all patients in three days to eight weeks. Diarrhoea and vomiting disappeared. Oral feeding resumed progressively with a low residue diet, and parenteral nutrition could be stopped in all patients after three, eight, four, two and two weeks in patients 1-5 respectively. Patient 4 died from cerebromeningeal haemorrhage five months after the onset of digestive symptoms. It is interesting to note that she was the only patient not treated with high dose immunosupression for CIPO. She was treated with high dose methyprednisolone for neurological features four months after small bowel manometry when digestive symptoms had already disappeared. Postmortem examination showed severe lesions of both the oesophagus and the colon and an extensive fibrotic process in the muscularis layer, which was thin and contained a decreased number of smooth muscle cells. The innervation of the digestive wall was normal. There were inflammatory changes in the oesophagus with polymorphic cellular infiltration of mucosa and submucosa. An inflammatory cell infiltration associated with fibrinoid deposits was indicative of mild vasculitis in some vessels. Histological examination of the brain showed diVuse ischaemic lesions associated with marked vasculitis.
In the other four patients, administration of prednisone was tapered oV after two months of digestive improvement. All four were still in remission in surveys conducted at 48, 48, 48 and 60 months. Furthermore, bladder capacity was normalised and ureteral distension was decreased. Small bowel manometric examination was repeated a year later during the remission of the disease in patients 1 and 5. Normal phase III of the MMC had reappeared. A comparison of the fed motility tracings for patient 1 before ( fig 5A) and after one year of treatment ( fig 5B) with corticosteroids, octreotide, and antibiotics (fig 4) shows increased antral and intestinal motility; however, it is noteworthy that fig 5B still shows a possible burst of uncoordinated phasic activity in the descending duodenum.
Discussion
CIPO is a clinical syndrome resulting from ineVective intestinal propulsion. It is the result of the failure of the propulsive forces of intestinal peristalsis to overcome the normal resistance to flow. The gastrointestinal symptoms include nausea, vomiting, abdominal distension, abdominal pain, constipation, diarrhoea, and loss of weight. Radiographs of the abdomen can show fluid in the bowel loops. 5 CIPO can arise from reversible and irreversible dysfunction of both visceral muscle and the enteric nerves that control the visceral muscle. It is well known that progressive systemic sclerosis and dermatopolymyositis can be complicated by CIPO. 13 14 Moreover, although small bowel manometry has been used to study systemic sclerosis, 15 it has never been performed in cases of SLE to our knowledge. Our study demonstrates that SLE should be added to the causes of CIPO. The present study also confirms the presence of significant postcibal antral and proximal small bowel hypomotility and reduced gastric emptying. These abnormalities may account for symptoms such as nausea, vomiting, and abdominal pain during SLE. 16 Whereas oesophageal manometric abnormalities in SLE have been examined extensively, 3 17 18 manometric studies on the stomach and small bowel are few. 3 Abnormalities of stomach and small bowel motility have been observed and include paralytic ileus and fluid in the bowel loops. 19 CIPO is not mentioned in Dubois' lupus erythematosus as a manifestation of SLE. 3 However, in our five symptomatic patients, four of five small bowel manometric examinations confirmed hypomotility. Moreover, postmortem examination in one showed an extensive fibrotic process in the muscularis layer without abnormality of innervation. These facts are suggestive of a myogenic type of CIPO. 9 Pharmacological stimulation of intestinal motility can sometimes generate phase III of the MMC. Nevertheless, it is possible that physiopathology of CIPO during SLE is heterogeneous: one phase III of the MMC has been observed in one patient despite gastrointestinal symptoms, delayed gastric emptying at scintigraphy, and abnormalities at oesophageal manometry. Thus a neurological type of CIPO cannot be eliminated as reported for systemic sclerosis. 8 20 Oesophageal aperistalsis may correlate with the presence of Raynaud's phenomenon 21 ; we did not observe such a correlation in our study.
Four patients had urinary tract involvement with reduction of bladder capacity and bilateral ureteral distension. Urological manifestations of SLE are uncommon, 22 and are often associated with gastrointestinal disorders such as diarrhoea, vomiting, malabsorption, ascite and protein losing enteropathy. 23 24 On the other hand, CIPO can be associated with urological abnormalities. 5 25 A small reduction in bladder capacity, bilateral ureteral distension, low amplitude phase III of the MMC, and hypomotility 26 are criteria that must be taken into consideration in the diagnosis of extensive involvement of smooth muscle during SLE. It is interesting to note that the urinary tract was not involved in the only patient who had a normal antroduodenal manometric tracing. Postmortem examination of patient 4 showed inflammatory changes with fibrinoid deposits indicative of vasculitis of the digestive tract and of the brain. These lesions suggest smooth muscle involvement, itself secondary to vasculitis. 27 28 It is therefore not surprising that CIPO during SLE can lead to death: the survival rate in the largest published series of bowel vasculitis during SLE is less than 50%. 29 30 
